Comparison of the influence of four classes of HIV antiretrovirals on adipogenic differentiation: the minimal effect of raltegravir and atazanavir.
Antiretroviral therapy for HIV infection is associated with lipodystrophy. However, raltegravir (RAL), a new integrase inhibitor, and atazanavir (ATV), a new generation of protease inhibitor (PI), have not been reported to significantly induce metabolic abnormalities in some clinical studies. The aim of this study was to investigate the influence and molecular mechanisms of RAL and compared it with the other three classes of ARVs (nucleoside reverse-transcriptase inhibitors; NRTI, nonnucleoside reverse-transcriptase inhibitor; NNRTI, and PI) on adipogenesis using 3T3-L1 cells. RAL and ATV had minimal effects on the lipid metabolism of 3T3-L1 cells. NRTI induced a moderate change, and NNRTI and some PIs induced a severe reduction in cell lipid content. These ARVs induced a decrease in the expression of genes associated with lipogenic transcription factors (sterol regulatory-element-binding protein-1c, CAAT box enhancer-binding protein-α, and peroxisome proliferator-activated receptor-γ). The differentiated 3T3-L1 cells were less sensitive to ARV-induced metabolic disturbance than were predifferentiated cells. RAL and ATV did not significantly affect the lipid metabolism in our in vitro study. The other ARVs had a direct influence on adipocytes. Degree and underlying mechanisms of metabolic disturbance differed among different ARVs. These data suggest that the distinct metabolic side-effect profiles of ARVs are a consequences of their differential effects on the adipocyte physiology. A better understanding of the mechanism of ARV-induced metabolic abnormalities could lead to safer use of ARVs or selection of alternative agents for further clinical development.